Introduction
The diagnosis of acute neurological disorders occurring in patients with a history of alcohol abuse may be challenging. An unusual picture of subacute encephalopathy with seizures (SESA syndrome) in chronic alcoholics was initially characterized by Niedermeyer et al. [1] and Freund and Niedermeyer [2] in 1981. SESA syndrome represents a distinct subtype of localizationrelated non-convulsive status epilepticus (NCSE) in which recurrent complex partial seizures occur in alcoholic adult individuals, with transient neurologic deficits, interictal periodic lateralized discharges (PLDs) on the electroencephalography (EEG), and chronic multifocal vascular cerebral pathology [3] . This syndrome can be precipitated by alcohol abuse or alcohol withdrawal, and chronic treatment with antiepileptic drugs is necessary because recurrences are frequent. Only a few cases have been reported, with the reports mainly focusing on clinical and electroencephalographic features.
The aim of this clinical report is to better characterize the full spectrum of neuroimaging findings in SESA syndrome. A total of 8 cases were retrospectively analyzed. To the best of our knowledge, this is the first radiological investigation of SESA.
Case series
We reviewed all cases reported previously with at least one MRI study, as well as 4 patients diagnosed in our center. All subjects met the following criteria: (1) inclusion of patients with clinical and EEG findings compatible with SESA syndrome, having an available description of their MRI study and (2) exclusion of patients with other key pathologic conditions, like tumors, observed on their neuroimaging studies.
We reviewed a total of 10 patients, 4 from our center (3 of them published in previous papers [3] [4] [5] ) and 6 from other centers [6] [7] [8] [9] [10] .
The initial proposal by Niedermeyer et al. [1] considered that the clinical picture described in patients with SESA did not fit any of the known neurological complications of chronic alcoholism. Following this definition, we decided to exclude 2 cases from the previous literature that were not characteristic for SESA syndrome, and had included patients with other neurological processes. We have taken this choice in order to reach a more pure group of patients with SESA in this review: (i) the patient described by Bugnicourt et al. [8] had a right hemispheric stroke involving a large vascular territory on the side of PLDs. The resultant encephalomalacia would be highly epileptogenic, a very common cause of focal seizures in adults. The presence of PLDs and resolution of Todd's paralysis would be completely in line with a focal seizure related to an old infarct. Hence, it would be incorrect to diagnose SESA if we assume the initial proposal by Niedermeyer et al. [1] ; (ii) the patient 1 described by Choi et al. [10] had hippocampal sclerosis, a potential highly epileptogenic lesion, on the same side as PLDs, so to say that this patient had SESA and not mesial temporal lobe epilepsy would be a misdiagnosis in our opinion.
In Table 1 the main clinical features and MRI findings of the series of 8 patients are summarized.
Results
All patients had a previous history of chronic alcohol abuse, and were admitted to the Emergency Unit presenting with a confused state and with motor neurological deficits. Six patients were men and two women with a mean age of 60.3 years (54-69). Two patients had generalized tonic-clonic seizures (GTCSs), 3 secondarily GTCSs and 3 simple partial motor seizures (SPMSs). After clinical and EEG evaluation, 4 subjects were diagnosed with focal NCSE. Other symptoms included Wernicke aphasia, hemianopsia, and fever. An EEG revealed PLDs in all patients (Fig. 1) .
Initial MRI studies revealed cortical-subcortical areas of increased T2/FLAIR signal and restricted diffusion in 6 patients. In 5 patients, the affected region included the temporal lobe. The areas of abnormal signal correlated with the origin of the PLDs on the EEG for all 6 cases ( Figs. 2 and 3) . Hyperperfusion of the region was observed in 3 of the 6 patients (1 patient had increased distal flow on the MRA, and the other 2 had a SPECT revealing hyperperfusion). The other 3 patients did not have a SPECT or MRA to confirm this fact. Atrophy was present in 62.5% of the patients. Among them, 2 patients showed a temporal predominance, while in 3 patients the atrophy was diffuse or not specified. Chronic microvascular ischemic changes were described in half of the patients. Other isolated findings included: hydrocephalus, Chiari I malformation, and choroid fissure cyst.
Follow-up MRI was performed in 50% of the patients, all showing a resolution of the hyperintense lesions (Fig. 4 ), but CPS, complex partial seizure; EEG, electroencephalography; F, female; GTCS, generalized tonic-clonic seizure; L, left; M, male; MRA, magnetic resonance angiography; PLDs, periodic lateralized discharges; R, right; RPCA, right posterior cerebral artery; SPMS, simple partial motor seizure; *, presumptive complex partial status epilepticus. Elevated liver enzymes were the only abnormality in the laboratory tests. He underwent stroke protocol imaging (nonenhanced brain CT, CT-perfusion, CT-angio) which demonstrated diffuse atrophy and chronic microvascular ischemic changes, without areas of acute ischemia or abnormality of the main intracranial arteries. A video-EEG showed PLDs in the right temporal region. MRI performed 2 days later revealed atrophy of the left medial temporal lobe and chronic microvascular ischemic changes. The right hippocampus appeared enlarged, with high intensity signal on FLAIR and restricted-diffusion. T2 hyperintensity and restricted diffusion were also present in the right insula, right parietal and cingulate cortex, and right posteromedial thalamus. Antiepileptic treatment with levetiracetam was started, and the patient experienced a gradual neurological recovery, remaining seizure-free at discharge.
Discussion
Accurate diagnosis and delineation of acute neurological disorders in patients with chronic ethanol intoxication may be challenging. Alcohol abuse is associated with various entities that cause abnormalities apparent on imaging, such as Wernicke encephalopathy, Marchiafava-Bignami disease, osmotic demyelination syndromes, hepatic encephalopathy, alcohol withdrawal syndrome [11] , or SESA syndrome. All of these conditions usually present with confusion. Seizures are especially characteristic in Marchiafava-Bignami disease, alcohol withdrawal, and SESA syndrome. From a neuroimaging viewpoint, Wernicke encephalopathy usually affects the medial thalami, mamillary bodies, tectal plate, and periaqueductal gray matter, in a symmetric fashion [12] . The corpus callosum is predominantly affected in MarchiafavaBignami disease [13] . Osmotic demyelination syndrome is known for central pontine changes (although symmetric signal changes can be seen in other brain areas) [14] . MRI during alcohol withdrawal depicts cytotoxic edema during the acute and subacute phases and significant volume loss in the temporal regions [11] .
Early reports on SESA neuroimaging only noted presence of diffuse cerebral atrophy [6, 7] . In 2008, Bugnicourt et al. [8] first described a single case with transient MRI abnormalities resembling those of status epilepticus: focal cortical hyperintensities on T2 and FLAIR sequences, with restricted diffusion and leptomeningeal enhancement. In 2014, Choi et al. presented two patients with SESA syndrome. The brain MRI demonstrated restricted diffusion, increased T2 signal, and hyperperfusion, in the presumed seizure focus and nearby regions of the cerebral hemispheres, similar to posterior reversible encephalopathy syndrome (PRES), raising the possibility of a pathophysiologic relation between the two entities [10] . However, some doubts on the accurate diagnosis of SESA syndrome may arise in these cases. In the case described by Bugnicourt et al. [8] , MRI revealed an old ischemic stroke in the territory of the right posterior cerebral artery. In the cases described by Choi et al. [10] atypical radiological features (hippocampal sclerosis in patient 1) and infrequent clinical findings (enduring aphasia and right hemiplegia in patient 2) were observed. These facts can question a correct diagnosis of SESA syndrome.
Our imaging findings are the following: transient corticalsubcortical T2-hyperintense and diffusion restricted areas, in patients with focal status epilepticus and a characteristic EEG. The regions affected the most are the temporal lobe, especially the hippocampus. They all correlated to the PLDs in the EEG. When a follow-up MRI after some months was obtained, the hyperintensities resolved, and a specific atrophy of the medial temporal lobe was observed. This agrees with what has been published before, as we show in Table 1 . Atrophy (affecting the temporal lobe predominantly) and chronic microvascular ischemic changes are invariably present. It has been hypothesized that those patients who develop SESA syndrome frequently have pre-existing cerebral lesions which, under some circumstances such as alcohol withdrawal, metabolic disturbances or both, became highly epileptogenic originating PLDs and recurrent focal seizures (simple and complex partial) [15, 16] .
Our results can be fit within the neuroimaging features in status epilepticus, which typically include T2 hyperintensity in gray matter and/or subcortical white matter with mild mass effect and restricted diffusion acutely, besides a marked hyperemia on side of epileptic focus [17, 18] . T2 and FLAIR hyperintensity plus low ADC values represent cytotoxic edema of the epileptic region, in addition to a probable alteration of the blood brain barrier and increased permeability.
Thus, these neuroimaging findings are not specific and could be found in seizures associated with other conditions such as Marchiafava-Bignami disease or alcohol withdrawal. However, other characteristic features like an abnormal signal or necrosis of the corpus callosum could lead to the diagnosis of MarchiafavaBignami disease.
In the proposed updated diagnostic criteria for SESA syndrome according to Ferná ndez-Torre and Kaplan [3] , chronic multifocal vascular pathology would be an imaging criterion. They also mentioned that watershed-type infarctions are common. Predominantly temporal atrophy and status-like images could be included [3] . Thus, our findings further strengthen the assumption that SESA represents an underlying focal NCSE. Based on the follow-up MRI, one could also presume that SESA syndrome is not a ''transient'' disorder as thought, but there could be long-term sequelae in terms of temporal atrophy as pointed out in our study. This chronicity is also strongly supported by the existence of episodes of recurrence following medication withdrawal and/or alcohol consumption.
We are aware of the limitations of our study: the total number of patients analyzed is small as we decided to include only patients with MRI due to its higher sensitivity, and the acute imaging approach in most of the published cases is CT. In addition, followup MRI to ensure the transitory nature of the changes was not available in 50% of the patients. Another important limitation of our study is that MRIs have been done at various centers with different machines, with varying degrees of radiological expertise, different sequences and criteria to reporting presence of specific lobar atrophy. Moreover, quantitative studies were not obtained.
Conclusions
SESA syndrome should be included among the alcohol-related encephalopathies that present acute confusional state, PLDs on the EEG, transient neurologic deficits and, convulsive and nonconvulsive seizures. Its radiological features include transient corticalsubcortical T2-hyperintense areas with restricted diffusion (overlapping the typical findings in status epilepticus) observed in a patient with atrophy and chronic multifocal vascular lesions.
